OvyapoBaTesibHbIX KMLLEe4YHUK. KakK caMbi#
MOryLleCTBEHHbIX OpPraH ynpasssieT HaMMu

ABTOp:
I>xynmna Hpepc

O4yapoBaTesibHbIN KNLWEYHUK. KaK CaMblll MOryLECTBEHHbIN OpraH yrnpaBasieT HaMu

O>Xynua Haepc

CeHcauusa B MeguLmnHe

MHoOrme CTeCHAITCA rOBOPUTbL O KULLIEYHUKE BCAYyX. MoXeT ObiTb, UMEHHO MO3TOMY
Mbl TaK MaJi0 3HAaeM O CaMOM MOryLW,eCTBEHHOM OpraHe, KOTOPbIA yNpaBaAseT HaluMm
OpraHn3Mom? Koro-to, BO3MO>XHO, LLUOKMPYET CTOJIb OTKpOBEHHOEe obpalyeHmne
nccnenoBaTens K «3arnpeTHbIM» TeMaM; KOMY-TO, MOXeT OblTb, MOKa)XyTCSA C/INLIKOM
3KCTPEMasibHbIMU OMNbIThl HA MbIWAaXxX U Ha NauMeHTax-4obpoBoabLAX, ONNCaHHbIE B
KHUre. KTo-TO YCOMHUTCS BO BCEMOryLLLECTBE KPOLUEYHbIX OPraHn3MOB,
KOHTPOJIMPYIOLLMX HaLy XXN3Hb. A KOMY-TO MPennosioXXeHne, 4To y KMWeYHnKa eCcTb
CBOU COBCTBEHHbIE «MO3IM» U «HEPBHaa cucTema», BoobLe noka>ketca abcypaHbiM n
aHTUHAY4YHbIM. HO BCMOMHMM, 4TO HOBOE N HEN3BECTHOE BCerga nyraeT 4yesioBeka, a
3Ta KHUra - ewle O4MH wWar Brepen Ha NyTN K OTKPbITUIO TallH 1 3arafok Hawero
Tena.

Ooxynna Hpepc

O4yapoBaTesibHbIN KNLWEeYHUK. Kak caMbll MOTYLLECTBEHHbIN OpraH yrnpasaseT HaMun
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Te3ucbl U CoBETHLI, NpUBeAEeHHbIe Ha CTpaHMLUax 3TOW KHUMN, 06,£l,yMaHbI N B3BELUEHDI
aBTOPOM N N30aTE€NbCTBOM, OHAKO HE ABJIAIOTCA aJ'IbTepHaTI/IBOVI KOMIMEeTEHTHOMY
MHEHUI0 MeANLUHCKNUX COTPYOAHUKOB. N30aTeNbCTBO, ero COTPYLHUKWU, @ TaK>XXe aBTop
KHUTW He OaloT rapaHTvn7| B OTHOWEeHUN npmeeneHHbIX AaHHbIX N HE HECYT
OTBEeTCTBEHHOCTW B CJZlyHae npmninHeHums Kakoro-nnbo (B ToM yucne MaTepmaanoro)

yuepba.

NPABWJIbHOE MUTAHUE: HAYYHbIN NOAX0n

KneTka «Ha aueTe». Hay4yHoe OTKPbITUE O BIINSHUN XXUPOB Ha MbILLJIEHWE,
pn3MYecKyto akTUBHOCTb N 0BMeH BellecTB



KneTkam Hawero opraHusmMa Heobxoanmo ocoboe «Tonnmeo», 4Tobbl 0OCTaBaTbCA
300pPOBbLIMU N YCTONYMBLIMU K MyTaumaM. M 3TO «4nCTOe» TONUBO... XXUpbl! B aTON
KHUre ooKTop Mepkosia pa3sBeH4YMBaeT MUPbI O BbICOKOYI1IEBOOHON, HU3KOXXUPOBOM
aveTe, KOTopas cTana MPUYNHON MHOrmMx 6onesHen n fake neTtasibHbIX MCXO40B.

F0N04HbIN MO3r. Kak NepexmTpuTb MHCTUHKTbI, KOTOPblE 3aCTaB/ISAOT Hac NepeenaThb

NMoyemy, fa)ke NOHUMas, 4TO Yy Hac NpobaemMbl TNWHNUM BECOM, Mbl HE MOXXEM
nepectaTb nepeenatb? JokTop CTedaH NMrnaHen cHMTaeT, 4TO Haw Mo3r, Kak 1n 1000
NeT Ha3apg, UrpaeT no npasuaM «BbDKUBAHUSA», KOTOPbIX CEroAHSA NMPOCTOo bonbLue
HeT. OTa KHUra NoOMOXXeT BaM MOHATb, MO4YeMy N KaknuMm obpa3omM MO3r MeLwlaeT
NOXYZAEHUI0, N pacnuieT cnocobbl «0bMaHyTb» MPUBbLIYKU U MHCTUHKTbI OpraHu3Ma.

Ewe Kyco4vek! Kak B3ATb Mo KOHTPOJIb 3BEPCKUM anneTuT 1 nepectaTb MOCTOAHHO
AyMaTb O TOM, 4YTO MoOXXeBaTb

Onunpascb Ha HOBeNWKWe nccaenoBaHNa Mo3ra, 4okTop Keccnep o6bACHAET, Kak Mbl
nonagaeMcs B MapKeTUHIOBble JIOBYLLKWN NPON3BOAMTENEN, U3-3a YEro Mbl NOTepsan
KOHTPOJIb Haf, anneTUTOM U 4TO MOXKEM caenaTb, 4Tobbl 06y3aaTb NOCTOAHHbIN
ronofd. Ana Tex, KTo 6opeTcs C IMWHMM BECOM, HO MPOCTO HE MOXKET eCThb JIlobrMble
NPOAYKTbl B YMEPEHHbIX KOJIMYECTBaX, B KHUIe AaHbl NoJie3Hble peKoOMeHAaUnm v
LLeHHble COBETbl, KOTOPbIE MOMOrYT YKPOTUTb MULLLEBYIO 3aBUCUMOCTb.

Teou BTOpOVI MO3I - KULWeYHUK. KHUra-koMmnac rno HeBMANMbIM CBA3AM Hallero Tena

N3BeCTHbIN cneunanncT rno nUTaHuto, Bpay annepronor-guertonor, boxxeHa Kponka
yBepeHa: OT 340p0BbA KNWEYHNKa 3aBNCUT Hallla CNoCobHOCTb MbIC/INTD, MPUHNMaATb
peweHna, Xmntb U ObITb cHaCTAMBLIMU. B 3TON KHUre PaCKpbliBalOTCA Heo4YeBuOHbIE
CBA3N MeXxay pa60'r0|7| KNLWEeYHVKa N HaWKnM NMCUXNYEeCKNM U pU3nyecKknm
CaMOo4yBCTBMEM, 0AlOTCA peEKOMeHOaUMN No npaBnibHOMY NMMUTaHUIO, JieHeHUIO CaMbIX
YacTbix 3aboneBaHnn XxenynokKa N KNnevYHukKa.



OT3bIB cneumanncTa

KHura paet obuiee, Ho noapobHoe npeacTaBsieHNe O NMNLLEBAPUTENLHOM TpaKTe
yesioBeKa, ero CTpoeHnn, PyHKLMOHNPOBAHUN, KaK B LLE/IOM pa3HbIX ero OTAEeN0B, Tak
N Nx cBszen mexny cobon. MpuBoaaATCS HECTAaHOAPTHbLIE CPABHEHUSNA: <IOPKUIA
nuLEeBon», «KOCOBOKUN KULLIEYHUK>» U T. 4. OatoTca 06bsACHEeHNS HapyLeHnn
PYHKLNM MULLLEBAPUTENBHOW CUCTEMbI, TAKMX KaK PBOTA UM 0Y4EHb «MOMNYJISIPHbIN»
3anop, KOTOpPble COMPOBOXXOAOTCA PEKOMEHAAUNSAMMN, KaK C HUMW CNPaBAATbCS.
OnuncaHbl Ba>kxHble 3aboneBaHuns (anneprus, uenmakmsa (rnoTeHoBas
HEenepeHOCUMOCTb), TaKTO3Has HEAOCTATOYHOCTb N HEMNEPEHOCMMOCTb DPYKTO3bI).

HecoMHeHHO, nHTepec NpeacTaBasaloT Takue rnaBbl, Kak «HepBHas cnctema
KuweYyHmnka» n «O nepesapmBaHUM NMosiy4eHHoOW nHGopMaLnm, nam Mo3r m
KULWEYHNK». BaXHO, 4TO ONMMCaHO Takoe HenpocToe 3abosieBaHne, Kak CUHOPOM
pasfpa>KeHHOro KuUWe4yHnKa. 3aBepLliaeT KHUIY O4eHb akTyaJlbHast B MeULNHCKUX
Kpyrax TemMa «Mup MNKpoboB», N3/10)KEeHHas No4YTn Ha NpodeccmoHasibHOM YpPOBHE.
KHura, XoTa n 0OTHOCUTCA K paspsany rnonynspHbIX, AaeT npeacTaBieHne o0 TOM,
HaCKOJIbKO CJIOXKHa CUCTeMa NuLeBapeHns, Kak oHa 3aBUCUT OT COCTOSAHUA
LeHTpaJibHOWN HEPBHOW CUCTEMbI, NpeacTaBuTenen MMKpodopbl 1 NapasnuTos,
HacessalLWmMX ee pa3inyHble oTAeNbl, U 0 MHOFOM OPYrOM.

3ac/y>XeHHbIN aeaTesib Hayku PO,
OOKTOP MeOUNLUNHCKUX HayK,

npodeccop C.N. PannonopT

MocBALWAETCS BCEM OAMHOKMM MATepsM U oTLaM, AapsSwmnM Mmope tobBu 1 3a60Tbl
CBOMM [eTSM, Kak Halla MaMa - MHe, 1 MOel cecTpe, 1 Xeau

Hebonblioe npeancnioBue AN akTyanmsayumm



Korpa B 2013 roay 4 3aHMManacb TeM, 4TO paboTasia Haf TEKCTaMU Ha TeMy
B3aMMOCBS3M KULLEYHUKA U MO3ra, B Te4eHme Lesioro Mecsua a1 He Morsia HanucaTb
HW OAHOro c/sioBa. [laHHaa Hay4Hasa obnacTb B To BpeMs bbila [OCTAaTOYHO HOBOM -
CyLW,eCcTBOBaIM NPaKTNYECKN TONIbKO NCCIef0BaHUA Ha XXUBOTHBbIX, U, TakuM obpa3om,
B 3TOW chepe nMmesinm Mecto cKopee NpennosioXeHus, 4em peabHble PakTbl. H
HernpeMeHHO XoTeNla paccka3aTb O TOM, KaKMe 3KCNepuMeHTbl U pacCyXAeHuns
CyLLeCcTBOBaIM - HO B TO Xe BpeMs 6osiacb C/INWKOM paHO NpobyanTb ownboYHbIe
OXUOAHNA UWIN U3araTb HEMNOJIHYO Npasay. Ho Korga B oouH U3 CepbiX YeTBEProB 1,
XJllonas HoOCoOM, cupena 3a CTOJIOM Ha KyxHe Moel cecTpbl, 6eCnoKoscb 0 TOM, 4TO Y
MeHS He NOJy4YUTCA caesiaTb TEKCT AO0CTAaTOYHO TOYHbIM U HarIAgHbIM, B KAKON-TO
MOMEHT OHa, NOYTU NPUKA3HbIM TOHOM, CKa3ajla MHe: «Cenyac Tbl NPOCTO Hanuwellb
0 TOM, 4TO Tbl CaMa 060 BCEM 3TOM MNOHANA - U ecnu B Bav>Kanwme rofbl NoaBATCSA
6osiee KOHKpPeTHblE CBEAEHUSA, UX HAaBEPHSAKA TOXXEe MOXXHO BbyaeT gonncaTtb».

Cka3aHo - caefiaHo.

Mpeoucnosune

A nosiBU1aCb Ha CBET B pe3yJibTaTe KecapeBa Ce4YeHUNs N BCKapMnBanach
NCKYCCTBEHHbIM NyTeM. Knaccnyecknim cnyvam XXl seka - pebeHoK ¢ feheKTHO
CcthopMMpPOBaAHHBLIM KNLLIEYHUKOM. Ecsin Bbl Ha TOT MOMEHT S 3Hasa 6osiblue O CTPOEHUN
n paboTe XXenyao4yHO-KNLWEYHOro TpakTa, a1 Morna 6bl co 100 %-Ho BEPOSATHOCTbIO
npenckasaTb CMNCOK TeX AMarHO30B, KOTopbie MHe ByayT nocTaBneHbl B Oyayuiem.
Havyanocb BCe C NTAaKTO3HOW HEMEPEHOCUMOCTU. HO MEeHS HNYYTb HEe YOUBWIIO, KOraa B
BO3pacTe 4YyTb CTapLie nATn JIeT 9 BHe3anHo CHoBa CMOrJia NMUTb MOJIOKO. B Kakue-To
rnepuoabl A ToacTena. B Kakme-To - xygena. [loCTaToO4HO gamTenbHoe BpeMsa A cebs
XOpOLLO YyBCTBOBasa, Noka He obpa3oBasacb NepBas paHKa...

Korga mHe 6b1710 17, Ha NpaBOW HOre HU C TOro HK € cero obpasoBasiacb Mesikas
paHka. OHa O0ro He 3a)KuBasna, N Yyepe3 Mecsl MHe NPULLIIOCh 0BpaTUTLCA K Bpayy.
CneumannucTbl HE CMOIIM NOCTAaBUTb TOYHbIM AMArHO3 N NPONUCAaIN KaKylo-TO Ma3b.
Yepes Tpn Hegenn a3Bamum Obisla Nnopa>keHa y>xe BCS Hora. Bckope npouecc
pacnpoCTpaHUICA Ha OPYrYO HOTY, PYKN U CMINHY, N3BbA3BJIEHNSA 3aTPOHY N aXke
nnyo. K c4acTblo, bbis1a 3uMa, 1 OKpy>XarLwme gyMaaum, 4To y MeHs repnec, a Ha nby -
ccafivHa.



Bpaun pa3Boamnm pykaMmn 1 Bce Kak OAMH CTaBUAN AMArHo3 «HenpoaepMmnuT»[1 -
XpoHun4yeckoe 3aboneBaHne KOXXN HEBPOreHHO-alIeprn4yeckoro xapakrepa. - MNpum.
pea.], HEKOTOpbIE N3 HUX NMpegnoaarain, 4To NpUYnHa B CTPECCOBOM COCTOAHUN U
NCUXONIOrNYeckon TpaBMe. [OpMOHasibHOEe fledyeHne KOPTU30HOM MOMOrJ10, HO Cpasy
nocsie OTMeHbI NpenapaTa COCTOSTHNE HAaYMHaI0 BHOBb yxyAlwaThcs. Llenbin rog,
JIETOM 1 3UMOW, 1 HOCUa nog 6proKamMm KONIrOTKK, YTOObI XKNAKOCTb OT MOKHYLLMX
paH He NMpocaynBasiacb Yepes TKaHb OploK. 3aTEM B KaKON-TO MOMEHT 5 B3siala cebs B
PYKW 1 BKJOYMSIA Mo3rn. CoBepLUEHHO C/ly4alHO st Hawla NHGopMaLuio 06 o4YeHb
NMOXO0XXEM KOXXHOW NaTosIorMn. Peyb LA 0 MY>XYMHE, Y KOTOPOro nepBble MposiBAEHNS
noxo»xero 3aboneeaHunsi 6l OTMEYEHbI MOoCse NpUeMa aHTUbMoTukoB. U 5
BCMOMHWA, YTO 3a Mapy Hedenb A0 NOABJIEHUS NMEePBON A3Bbl A TOXKE Nponuia Kypc
aHTMbaKTepmnanbHbIX NpenapaTos!

C 5TOro MOMeHTa S nepecTasia CHMTaTb A3Bbl MPOSAB/IEHNEM KOXKHOIO 3abonesaHuns, a
BOCMpPUHSAIA UX, CKOpee, Kak nocnencTtene HapyLleHun paboTbl kuwevyHmnka. NMostomy
S1 0TKa3ajlaCb OT MOJIOYHbIX MPOAYKTOB U T€X, YTO COAEPKaNN KNENKOBUHY,
npuHMMana pasnnyHole bakTepnun, nonesHble 4as MUKPOMIOPbl KULLEYHMKA, - B
obuwem, npuaep>xmBasacb NPaBuUbLHOro NUTaHUSA. B 3TOT nepuon 9 cTaBuna Hag
cobon camMmble 6e3yMHble 3KCMepUMeHTHhI...

Ecnm 6bl HA TOT MOMEHT 5 Bbl1a y)Xe CTYAEeHTKON MeAULVNHCKOro haKynbTeTa u
obnagana XoTb KAKUMU-TO 3HAHUAMU, B MOJIOBUHY U3 3TUX MULLEBLIX aBaHTIOP 5 Obl
NPOCTO He BBA3aslacb. OQHa)KAbl B TE4EHNE HECKOJIbKNX HeAeNb S NPUHMMaa LUWHK B
yOapHbIX [03aX, Mocsie Yero HeckobKo MecsiueB 060CTpeHHO pearMpoBasia Ha
3anaxu.

HO C NOMOLLbLIO HEKOTOPbLIX YJIOBOK MHE HaKOHeL, yasioCb B35Tb BEPX HaL CBOEN
6onesHblo. 3TO cTano nobenon, n Ha NpuMepe CBOEro Tesa s Mo4YyBCTBOBaAA, 4TO
3HaHWe - 3To AeNCTBUTEsIbHO cunia. M Torga a pewwwnsia nocTynuTb Ha Mefdak. B
nepBoOM ceMecTpe Ha O4HOW U3 BEYEPUHOK 5 cnpena psaaom C Moo4blM YEeSI0BEKOM,
N30 pTa KOTOPOro UCXOAWNS1 O4EeHb Pe3KUA HEMPUATHbLIW 3anax. 9To bbin
cBoeobpa3HbIv 3anax, HEMOXOXXMNIN HN Ha TUMNUYHbLIA 0119 B3POCJSIOro AA4M B COCTOAHUN
MOCTOSAHHOI O CTpecca 3arnax aueToHa, HN Ha C/lagKoBaTO-THUIOCTHbLIN apoMaT
3noynoTpebnswwen cnagocTaMmm TeTu, Kakon-To Apyron. Ha cnegywowmn aeHb nocne
BEYEPUHKW A y3Hasna, 4TO OH MepTB. MON0O4ON YeNOBEK MOKOHYMIT XKU3Hb
camMoybumncTeoM. 1 NOTOM OYE€Hb 4YaCTO BCMOMMHAsA 3TOro Howy. MoryTt num
cepbe3Hble N3MEHEHNS KNLLIEYHNKA CTaTb NPUYMHON NOSABNEHNS CTOJIb HEMPUSATHOIO
3anaxa n ga)ke NoBAnATb Ha NCUXMYECKoe COCTOAHME YenoBeKka?



Yepes Hepento A pewinnia NnoAeNnTbCa CBOMMM NPeanonoXKeHnsamMm ¢ 6,1M3Kon
noapyron. [ByMsi MecsiLaMu rnos»ke noapyra noguennsia poTaBUpyCHY0 MHHEKLNIO.
3abonieBaHMe NpoTEKANO B 04EHb TsXKeson hopme. Korga Mbl BCTPETUIUCH MOCHE ee
BbI3[lOPOBJIEHNS, OHa OTMETWIA, YTO B MOUX CYXXAEHUAX OeACTBUTENIbHO eCTb
paunoHanbHoe 3epHo. OHa pacckasasa, YTO y>Ke OaBHO He YyBCTBOBasia cebs
HACTOJIbKO MOAaB/IEHHOW NCUXOJIOrNYECKUN, KaK B rnepunos 601e3HM KNLWEYHbIM
rpunnoM. C 3Toro MOMeHTa 5 pewunna riayb)xe n3y4ymTb gaHHY NpobnemMaTuky - u
No3HakoMmaacb C MacCWTabHbIM UCCef0BaHUEM, MPeaMeTOM KOToporo bbina
B3aMMOCBS3b KMLLEYHNKA WU FOJIOBHOIO MO3ra.

B npouecce nsy4yeHnss HEKOTOPbIX BONPOCOB A OTMETWUA, YTO 3TO HOBOE,
CTPEMUTENBHO pa3BMBaloLLLEECS HanpaB/ieHne B Hay4YHbIX Kpyrax. Ecnm ewe necsatb
NeT Ha3ah MOXXHO 6bI10 BCTPETUTbL NNLb eANHUYHbIE NYyBAMKauun No 4aHHOW TeMe,
TO Ha CErogHALWHNN OEHb Y>Xe NMPOBeAeHO HECKOJIbKO COTEH Hay4YHbIX NCCenoBaHun,
MOCBSALLEHHbIX BIMAHNIO KNLLEYHUKA Ha CaMOYyBCTBME YesIOBEKA, B TOM Yuce
ncmxmn4yeckoe. 3To 4ENCTBUTENBHO OAHO N3 CaMbiX NONYNAPHbIX HAY4YHbIX
HanpaB/eHNIN cOBpeMeHHOCTN! N3BECTHbIN aMepuKaHCKnum bnoxmmmk Pob KHant B
XypHane Nature[2 - MeXxOyHapOAHbIA Hay4YHbIW XXYpHasl, OCHOBaHHbIN B 1896 roay.
CanTt - www.nature.com (http://www.nature.com/). NHdpopMaumnsa npenocTaBieHa Ha
AHrNIMNCKOM fA3blKe. - MNpuM. pea.] NnMweT, 4TO AaHHOE HanpaBJ/ieHWE CTOJb Xe
nepcneKkTUBHO, KakK HallyMeBLUee B CBOE BpeMS UccrenoBaHne CTBOJIOBbLIX K/1ETOK.

C 3TOro MOMeHTa f C ros1IoBoun ylJla B TEéMY, KOTOpPada MeHA NMPOCTO 3aBOPOXKNJIa.

Bo BpeMs y4yebbl Ha MeONLNHCKOM (haKybTeTe 1 0TMeTuNa, HaCKOJIbKO CKYyAHO
byayLwmnm Bpadyam npernonaeTcss UMEHHO OaHHbIN pasaen pu3noaorum u NnaTonorum
4yesioBeKa. A rnpu BCEM MPU 3TOM KULLIEYHUK - YHUKAJbHbIN OpraH.

KuweyHuk coctasnseT ? UMMYHHOW CUCTEMBI.

NMeHHO B KMLWWEYHNKE NPOUCXOANT BCACblBaHME NNTATENIbHbLIX BELWECTB N3 xneba nan
coeBow Konbachl, KOTopble ABMAAITCA dIHepropecypcamm ansa paboTsl opraHusma. B
KULWEYHMKE fgake CMHTe3npyeTcsa okosio 20 cobcTBEHHbIX rOpMOHOB! MHOrmne
oyayuime Bpaynm B npouecce obyvyeHUs Ha MEAULUMHCKUX paKyibTeTax He y3Hat?T 00
3TOM BOBCE WJIN MOJIy4aloT Ha 3TOT CYeT JINb NMOBEPXHOCTHbIEe 3HaHuA. B mae 2013
roga s 6bls1a Ha KOHrpecce «Mukpogopa KMWeYHNKa 1 340P0BbE», KOTOPbIN
nposoawuncsa B JinccaboHe, n gna cebs otmeTmna, 4To OKOJ10 NONOBUHbLI CayLLaTenen



OblNM NpeacTaBUTENAMU TaKUX KPYMHbIX y4pexxaeHun, kak Napsapa, Okcdopa,
Nenbckui yHnsepcuTeT, WTab-kBapTupa EBponenckon MonekynsapHo-b1onornieckon
nabopatopun B Nl'enpgensbepre - oHn mornm 66l cebe NO3BONTL CTaTb
nepsonpoxoguamMmu B pa3paboTkax No AaHHOMY HanpaB/IEHUIO.

MeHsi Mopa)kaeT, YTO YyYeHble 3a 3aKPbITbIMU ABEPSMU OANCKYTUPYIOT O BaXKHbIX
HapaboTKax, He nHhopMupys ob 3Tom obLLecTBEeHHOCTb. be3ycnoBHo, nHoraa
npenycMoTPUTENbHOCTb lyYllie NoCMneLlHbIX BbIBOAOB.

Cpenu y4yeHbiX [aBHO U3BECTEH TOT (haKT, YTO y ito4en, CTpagatowmx
onpefeneHHbIMM NpobnemMamm C NULLLEEBAPEHMEM, HaCTO OTMEeYaeTCs HapyLleHne
neaTenbHOCTN COBCTBEHHOM HEPBHOW CUCTEMbI KMLWEeYHUKa. X KnweyHuk crocobeH
OTMPaBsATb CUrHasbl B OnpeaesieHHyo 061acTb FOJI0BHOMO MO3ra, KoTopas oTBevaeT
3a hOpMMpPOBaHNE HErAaTUBHBIX IMOLMIA. YenoBek YyBCTBYeT cebs NofaB/IEHHO U
HMKaK He MOXKeT onpeaesinTb NPUYNHY NoA0O6HOro COCTOSAHUSA. 3a4aCTy0 TaknX
NaLMeHTOB OTMNPABAAT Ha KOHCY/IbTaLMIO K NCUX0aHANUTUKY, OOHAKO OaHHbIN
noaxon, Kak Bbl MOHMMaeTe, ABNAETCSA MaJoONPOAYKTUBHbLIM. TO NNLLb OAUH U3
NPUMepPOoB TOro, MNoOYeMy HOBble 3HaAHWUA U OMbIT, MOJIy4YeHHble YYeHbIMU B AaHHOWN
061acTn, AO/HKHBI KaK MOXXHO BbiCTpee 1 Wwupe BHeAPATLCS B MEONLNHCKYHO
NPaKTUKY.

Llenib 3Ton KHUMM - 0606WNTb Y)Ke nMerLmecs HayydHble 3HaHUSA N OaHHble, KOTOopble
CKpbIBAKOT 3a ABEPSMU CNeunann3npoBaHHbIX KOHFPeccoB, U JOHeCTU X 40
LUMPOKOIr0 Kpyra YyntaTtenen, KoTopbie TeM BPEMEHEM ULLYT OTBETbI HA BOMNPOChI, yXXe
0aBHO pa3pelleHHble B MMpe y4eHbIX. S npegnosarato, 4To MHOMMe naunueHThl,
CTpajaroume pacCTpONCTBaMUN KNLLEYHUNKA, Y>Ke OaBHO pa304apoBajncCh B
odunymanbHom meagnumnHe. OgHaKo A He Npogato Yy4o4eNCTBEHHOE CPpeaACTBO. Takxe
1 He yTBep>Xaato, YTO 340POBbIN KNLLIEYHUK ABNSETCA NaHaueen ot nobon 6onesHu.

Mos 3aZa4a - B yBJIeKaTe/IbHOW (hopMe paccka3aTb YuTaTento o6 3ToM yaAMBUTESIbHOM
opraHe, HOBbIX HAaYYHbIX JaHHbIX O KULLEYHMKE U KaK, UMesi B apCeHasie 3TN 3HaHuS,
MOXXHO YJIY4YLLINTb Ka4eCTBO CBOEN MOBCEeAHEBHOM XU3HW.

Mos y4yeba Ha MeAULIMHCKOM (haKynbTeTe 1 3alunuTa JOKTOPCKON AnccepTauum B
NHCTUTYTE MeanLUMHCKON MUKPOBMONOrnm o4eHb NOMOrIN MHE B OLLEHKE ©
COPTUPOBKE MMEILLMXCA Ha CEroaHs cBeaeHun. bnarogaps MMYHOMY OMbITY MHE
yAanocCb B AOCTYMNHOW N MHTEpeCcHOW (hopMe pacCcKa3aTb YMTATeN0 O CJIOXKHENLINX
MexaHW3Max, 4eNCTBYOLWMX B KULLIEYHMKE 1 BAUSIOWMNX Ha BECb OPraHnU3M YesloBeka.



Mosi cecTpa noanep>XrBasa MeHst Ha BCexX 3Tanax HanmcaHusa 3ToM KHUMK, Npu3biBana
He OCTaHaBNMBATbLCS NMepes BO3HUKALWUMMN CJIOXKHOCTAMU U MOMOra A0BECTU
paboTy 0O KOHUA.

1. O4apoBaTeNbHbIN KULWEYHUK

Munp HaMHOIro MHTEpPEeCHee, eC/I Mbl HE TOJIbKO HabngaeM TO, YTO NEXUT Ha
MOBEPXHOCTU, HO N CTapaeMcs OTKPbITb A5 cebsa Kakne-To HeBUAMMBbIE a3y
CTOpPOHbI. Hanpumep, oepeBo Ha NepBbIn B3raa4 no popme o4eHb HarnoMmHaeT
NIOXKKY, XOTS Mexxay HUMK Mano obulero. Haw opraH 3peHunst Mo)XeT CTPOUTb CBOWU
accouMaunmn: Ha 4TO MOX0XX CTBOJ1 C OKPYIrJIbIMN O4epTaHUAMU KPOHbI? Haw rnas
BOCMPUHUMAET OepeBo Mo popMe NOXOXKNM Ha JIOXKKY. Ho nof 3emnen pacnosioXXeHo
NPUBAN3NTENIbHO TaKOoe XXe KOJIMYECTBO KOPHEN, HEBNONMbIX HaLLEMY rna3sy, Kak u
BeTBEN KPOHbI. Hall MO3r CTPOUT AaHHYIO0 KapTUHKY, HE Y4YUTbIBas CTPOEHME AepeBa.
Benb mo3r B 60sblWIMHCTBE CilydaeB hopmumpyeT obpa3sbl, NoayyYas CUrHanabl OT rnas, a
He B Xo4e n3y4yeHus nlobpa>keHnn B KHUrax no 6otaHmke, rae NoSHOCTbIO MOKa3aHa
CTPYKTYypa gepesa. N korga Mmbl npoes»kaem rno gopore BAo0Jb JIECHOMO MacCmMBa, y Hac
TO U OeNno BO3HUKaET MbIChb: «JIoxXKa! Jloxkka! Jloxxka! Ewe noxxka!»

Mo3r, nonyyas accoumaTuUBHbIE CUTHasIbl OT OpraHa 3peHuns, QopMupyeT Halle
npencTaBs/ieHMe O NpeaMeTax U ABNEeHUAX.

B To BpeMsi Kak Mbl, CTynas no XXW3HW, COPTUPYEM NPEAMETLI «IM0 TUMY JIOXKKU»,
BOKPYF WU BHYTPU HAC NpoXoaaT YAUBUTENbHbIE BELWW U CODbITUS, KOTOPbIE Mbl He
3aMeyvaeM. o KOXXHbIM MOKPOBOM HaLLIero Tesa KpyrjocyTO4YHO npoucxoaaT
BCEBO3MO>XHbI€ MPOLIECChI: YTO-TO TeYeT, KavyaeT, NorsjollaeT, BblAeNseT, lonaeTcs,
PEMOHTUPYETCA U CTPOUTCS 3aHOBO. /1 KONIJTIEKTMB B BUAE OPraHoOB U KJNETOK, UX
COCTaBAALLWMX, paboTaeT HACTOJIbKO C/TAa)XEeHHO, 6e3YKOPU3HEHHO U NPOAYKTUBHO,
4TO AJ1S HOPMaJlbHOW AesATeNIbHOCTM OPraHN3My B3POCJIOro YenoBeka B 4ac TpebyeTcs
POBHO CTOJIbKO >K€ 3HEPrumn, CKoJIbko NoTpebnsieT namna HakanmBaHus B 100 BT.
E>xeceKyHOHO NOYKN hUbTPYIOT Hallly KPOBb MO MpuHUMNY paboTkl punbTpa B



KoheMallmHe - 1, Kak NpaBunsio, NOYKN B COCTOSAHUN BbINOJIHATL CBOO paboTy Ha
NPOTSAXKEHUN BCEN HALLEN XXU3HU. A Nerkme HacToJIbKO XUTPO CKOHCTPYUPOBAHbI, 4TO
SHepruna TpebyeTca TONbLKO Ha BAOXE. BblAOX, KaK Mbl 3HaeM U3 LLKOJbLHOIO Kypca,
npoucxoanTt 6e3 ycunmn. Ecnm 66l Mbl 6611 Npo3payHbiMK, TO MOran Bbl HabnaaTb
paboTalowmm HeNpepbIBHO MEXAHN3M, KaK MeéxaHU3M aBTOMOOWNS, TOJIbKO KapTUHKa
Oblna 66l yBenn4yeHHoW 1 B pexxnume 3D. B TO BpeMs Kak KTO-TO CUMAUT U U3BoAUT cebs
MbICJ/IIMU BPOAE «MEHS HUKTO He NIIOOUT», «s1 HUIKOMY He HY>XKEH», ero cepaue
coBepllaeT 17-TbICAYHbIN yOoap 3a nocaefgHue CyTKU U MMeeT NoJIHOe npaBso
obnpeTbCa N No4yBCTBOBaTb CeHs 0OCKOPONEHHbIM.

Bbl TonbKO NpeactaBbTe cebe, KaKon HEOOBATHLIN MUP XXUBET BHYTPU KaKaoro m3
Hac!

Ecnn 6bl Mbl MO BUAETb CKPbITOE OT rna3a, To TakXKe Mornum 6bl HabnwaaTb, Kak
CKOMJIeHMEe KNEeTOK B XXMBOTE MaTepU NpeBpaLlaeTca B MaJIeHbKOro yesiopeka. M3y4as
3TOT Npouecc, Mbl Bbl MOHANN, 4TO M3HAYasIbHO KaXKAbl U3 HAC COCTOS BCEro 13
Tpex Tpybok.

MNepBaa Tpybka NpoxXoanT CKBO3b HAaC N CBOpPa4YnBaeTCs y3eJIKOM B cepefiHe. ITO
Halla cepAeyvyHOo-CoCcyancTas cMcTema, B LeHTpe KOTOPOM HaXoAUTCss OCHOBHOM y3en -
Halle cepaLe.

dopMUpoOBaHNE OpraHM3Ma YesiloBeKa Ha4YMHAETCs C TPeX OCHOBHbIX CUCTEM:
cepaevyHo-cocyanucTon, HEPBHOW M NULLLEBapPUTESIbHON.

BTopas Tpybka NpoxoAnT napasiesibHO NEPBON U CKOHLIEHTpMPOBaHa B o61acTu
Halwero No3BoHo4YHMKa. OHa obpa3yeT ny3blpb, KOTOPbIA MUFPUPYET BBEPX U
OCTAEeTCS TaM Ha BCIO XXWU3Hb. DTO Halla HEpPBHAas CMCTEMa: CMIMHHOWN MO3T, 13
KOTOPOro B AajibHellleM pa3BUBaOTCA MOJIOBHOW MO3I U HEPBbI, MPOHU3bLIBaOLLME
Ka)XKAblll y4aCTOK Hallero Tena.

TpeTba TpybKa NPOXOAUT B HAaNPaBAEHUN CBEPXY BHU3 U HAa3bIBAETCS KULLEYHOW
Tpybkoi. OHa popMMpyeT HallX BHYTPEHHOCTUN NoA06HO NoYKaM, pacnycKatoLwmmcs
Ha BETKe, U JaeT Hayaso ferkum. YyTb HUXXEe N3 Hee pa3BmBaeTcs neyeHb. OHa
Tak>XXe hopMuMpyeT NoAXKeNYA04YHYI0 XKene3y N XKenyHbl ny3blpb. CaMa no cebe
KuweyHas Tpybka cnocobHa Ha MHOrve TPIOKWU: OHa 3a4eCcTBOBaHa B (hOpMMpPOBaHNN



POTOBOW MOJIOCTU, NMULLEBOAA, KOTOPbLIN, B CBOIO 04Yepelb, AaeT Hadano xenyaky. U
TOJIbKO B CAMOM KOHLLe CBOEro pa3BuUTuMs KuweyHas Tpybka popMumpyeT opran,
Ha3BaHMWe KOTOPOro oHa, COBCTBEHHO, N HOCUT, - KULLEYHUK.

Kak Bbl y>ke MoHsanu, 6narogaps kuwedHon Tpybke hopMupyeTcs nuuieBapuTesbHas
CUCTEeMa Hallero opraHmM3Ma.

MNpenmMeTbl TBOPEHMSA OCTasIbHbIX ABYX TPybOOK - cepaue v ro0BHOW MO3r -
NoNb3yTCA 60NbLWON NONYASAPHOCTLIO U MOBbILLEHHBIM NUHTEPECOM CO CTOPOHbI U
y4eHbIX, 1 Bpayen, n soobuie yenoseka. Cepaue cHMTaeTCH XXU3HEHHO BaXKHbIM
OpraHoM, NOCKOJIbKY, BbINOJHAS HACOCHYO (PYHKLMIO, OHO NOCTAaBJ/ISET KPOBb KO BCEM
yyYacTKaM Hawero Tena. Mo3r BocxuuiaeT Hac ceoen paboTon, CBA3aHHON C
hopMupoBaHmem mbicnen, obpasos n sMounn. A BOT KULLEYHUK, KaK CHUTAOT MHOrue,
npenHa3sHa4YeH ToJIbKO A1 Toro, 4Tobbl CNpaBnAaTbh HY>XAY. B nepepbiBax Mexay
noxo4aMun B TyasieT OH HUYEM He 3aHAT - NPOCTO NeXUT cebe B HalleM XXUBOTE U
BpeMs OT BpeMeHW BblgensaeT rasbl (nykaeT). HaCKONbKO 3TO YAUBUTE IbHbLIA OpraH,
NPaKTU4YeCKN HUKTO N 3HaTb He 3HaeT. MOXXHO Cka3aTb, YTO Mbl HE4OOLLEHNBAEM 3TOT
opraH. 1 He NpocTo HepooLEeHVBaeM, a faxke CTbIAMMCA ero: «[M030pHbIN KNLLIEYHUK!»
MNo4vyeMy e NPouCXoauT Takas AUCKPUMMHALMNA OpraHa, KOTOPbIA, MO CYyTU, ABNSeTCS
OCHOBHbIM B MULLLIEBAapPUTESIbHON CUCTEME YeslioBeKa?

3agada MOen KHUMM - B KOPHE U3MEHUTb CTepeoTnn BOCMNPUATUA KULWWEYHUKA. Mbl C
BaMu rnonpobyem coBepLnNTb HEBEPOATHOE: YBUOETb 060OPOTHYIO CTOPOHY BUAMMBIX
Bewlen. Beab nepeBo - 3TO He JIOXKKA. A KULWEYHUK - 3TO TaKoM O4apoBaTesIbHbIN
opran!

Kak Mbl KakaeM... 1 M04YeMy CTOUT NOrOBOPUTL CEPbE3HO Ha HECEPbE3HYID, Ka3asloCb
Obl, TEeMY

Coceq, C KOTOPbIM st CHMMaJla KBapTUPY, OAHa>KAbl 3aLlleN Ha KYXHIO U CNPOCWUIT:
«>XKynnsa, cnywan, Tbl XKe CTyAeHTKa-MeanK. A Kak Mbl KakaeM?» bblTb MOXXET, He
camoe nyyllee Havyaslo MOero yBJieKaTelbHOro pacckasa. Ho 3ToT Bonpoc Ana MeHs
CTasl BO MHOIrOM pellawmM. 9 BepHyslacb B CBOO KOMHATY, yCenacb Ha Mo U
pa3noXkuna BoKpyr cebs KHUrK, KoTopble MMesia B CBOeM apceHane. f npebbiBasna B
NMOJIHOW pacTEepPSAHHOCTMW, MOKa NUCKaJsia OTBET Ha ero Bornpoc. Takas exxenHeBHas



6aHa/IbHOCTb OKa3anacb Kyga 60siee CNI0XKHbIM U MPOoAYMaHHbBIM MPOLLECCOM, YEM
NpeAcTaB/IsS/IOCh Ha NepBbIA B3rNs4.

Mpouecc pedekaunmn, okasbiBaeTCs, ABAAETCA pe3ysibTaToOM Cla)KeHHOW paboThl, B
4aCTHOCTW, OBYX HEPBHbIX CUCTEM. Pe3ynbTaTOM SABNAETCA MaKCUMaIbHO NOJIHAsA U
rMrmeHnYyHasa yTunmsaumnsa Mycopa M3 Hawero opraHmsma. Hu B O4HOM XXNBOM
opraHmsMe, KpoMe YenoBevyeckoro, gedekauns He NPOXoaNT HAaCTONbLKO 06pa3LoBoO n
aKKypaTHO. [114 3TOro Nnpupoaon B HalleM opraHusme paspaboTaHbl creunanbHble
npucrnocobneHnsa n Tpokn. HauynmHaeTcs BCe C HEBEPOSATHO NMPOAYMAaHHOW CUCTEMBbI
3arMopHbIX MEXaHU3MOB (NN CPUHKTEpPOB). NpakKTUYeCKN KaKAblh 3HAKOM TOJIbKO C
Hapy>XHbIM 3aMOpPHbIM MEXaHU3MOM, KOTOPbIN NYyTEM CO3HATEIbHbIX UMMY/IbCOB
OTKpbIBaeTCA N 3aKpbliBaeTCA. NoA0OHbIN XKe 3an0opHbI MEXaHN3M pPacnosloXeH
HECKOJIbKUMWN CaHTUMEeTpPaMU Bbllle - OH He NoAAAeTCHA HalleMy KOHTPOJIIO, N ero
paboTa peryampyeTcsa He0OCO3HAHHO.

Hedekaumnsa aBngeTcsa C/I0XKHbIM CKOOPANHUPOBAHHbLIM MPOLLECCOM Mexay
Knwe4yHnKom m roojoBHbIM MO3Irom.

Ka>kabln 13 MexaHU3MOB MpeacTaB/sieT UHTepeChbl CBOEN HEPBHOW CUCTEMBI.
Hapy>XHbIli MexaHn3M paboTaeT B KOMaHAe C HAalMM CO3HaHMEM. Kak ToNbKo
FOJIOBHOM MO3I NMPUHMMAET peLleHne o0 HebnaronpMsaTHOCTM MOMEHTA AJ1S noxoaa B
TyaneT, Hapy>XHbIA 3aNOPHbIN MEXaHU3M MOBMHYETCA AAaHHOMY PACrMopPS»XXEHUIO 1
CMbIKAeTCHA HAaCTOJIbKO NJIOTHO, HACKO/IbKO MOXXeT. PaboTa BHyTpeHHero 3anopHoro
MexaHW3Ma peryampyeTcs HeoCco3HaHHO. HpaBuTcs TeTe bepTe nykaTb UM HET, ero
MaJio MHTepecyeT. Ero npvopuTeTHON 3ada4en ABNsaeTCcsa nogaepXxaHne KoMmgopTHbIX
yCI0BUI BHYTPW opraHn3ma. CKananmeatoTCs rasbl, KoTopble AaBsaT? Bece
oTpuLaTeNbHble PaKTOPbl BHYTPEHHWUIA 3aMNOPHbIA MeXaHU3M CKJIOHEH BbIBOAUTD 3a
npenesbl opraHn3mMa MakcMMasibHO 6bICTPo. OH FOTOB BbIBOAUTb Fa3bl HACTOILKO
4aCTo, HAaCKOIbKO 3TO TpebyeTcs, 4TOoObl BbINOJIHATL CBOKO I1aBHYIO 3a4a4vy, a KakKMMu
cnocobaMm - 3TO y)Ke BTOPOCTENEHHbI BOMpPOC.

Oba 3anopHbIX MexaHn3Ma paboTaloT pyka 06 pyky. Korga oTxoabl Hallero
nuuieBapeHna NpnbamxKaTCa K BHYTPEHHEMY 3aNOPHOMY MeXaHM3My, OH
pacKkpbiBaeTcAa pedaeKTopHo. MNMpexae 4em BCe coaep>XMMoe HanpaBUTCA B CTOPOHY
Hapy>XHOro COMHKTEpa, NPONCXOANT NpoLecC ero TeCTMpoBaHms. B npocTpaHcTBe
MeXAy 3anopHbIMU MeXaHU3MaMKn pacnosioXXeHo 6obLIoe KONNYeCTBO
4YYBCTBUTEJIbHbIX KJIETOK, KOTOPbIE aHaANU3UPYT MHOPMaLMIO O MOCTynatoLwem



COOEPXXMMOM: SIBISETCSA OHO ra3o006pa3HbIM UM TBEPALIM MO CBOEN npupoae. 3aTem
noslydeHHasi MHopMaLna OTNPaBASETCA KJleTKaMn B rofloBHON Mo3r. OH, B CBOKO
oyepenb, NPUCTyNnaeT K GOPMMPOBAHUIO MOTPEOBHOCTU TUMA «XO4Y B TyaneT» Uan
«X0YY NYKHYTb>».

[0/I0OBHOM MO3r Ha4YMHaeT coBeLlaTbCs CO CBOUM CO3HAHMEM: OH OPUEHTUPYETCS Ha
TO, 4TO NMPOUCXOANT B A@HHbLIN MOMEHT BOKPYI Hac, cobupas n aHanusmpys
MH(OPMALIMIO HALLNX OPraHOB 3peHUs, C/lyXa N y>Ke UMeLmnncs onbiT. BykBanbHO 3a
HECKOJIbKO CEKYH/[ roJIOBHOM MO3I COCTaBAsET MNOJIHYIO KApPTUHY U oTnpasisfeT
AaHHble HAapYy>XHOMY 3anupaTesibHOMY «yCTPOUCTBY»: « MIAHY, Mbl TYT Y TETHU
BepTbl B roCTUHON. [TYKHYTb eLle BO3MOXHO, HO TOJIbKO €CJIN TUXOHEeYKO. A BOT natu
B TyaneT rno 60sbwon HyXae, MoXanyn, He CTOUT... He cenYvac».

Hapy>XHbIn 3aMOPHbIV MEXAHU3M MPUHMMAET NOJYHEHHYIO NHPOPMALUIO U CXKUMAETCS
elle rnJjoTHee, 4eM 40 3TOoro. BHYyTpeHHUN CHOUHKTEP C yBa)KEHNEM OTHOCUTCSH K
PELUEHMNIO, MPUHATOMY «KOJIIEroM», - N TECTOBbIN obpa3el, oTnpaBsfeTCa B o4epenb
Ha BblBeAeHMe. Korga-Hnbyab oTxonbl nuweBapeHns dyayT BbiBedeHbl. HO He 30eCb U
He cenyac. CnycTsa Kakoe-TO BpeMs BHYTPEHHU 3aN0OpHbIM MEXaHN3M eLle pa3
oTnpasnsdeT NpobHbIn obpa3el Ha oueHKY. B 3To BpeMsa Mbl yXe cuanum goma, yaobHo
pPacnoNIoXXMBLUNCL Ha AuBaHe. BOT Tenepb MOXHO!

Haw BHYTPEeHHMI 3an0pHbIA MeXaHWU3M - ynpsamblin ToBapuly! Ero ocHoBHOW nocTynat:
«TO, 4YTO OOJIXKHO BbINTU HapyXy, byaeT BbiBeAeHO HapyXy». 1 3TO 3HAYNT MUMEHHO
TO, YTO 3HAYUT, N OBCYKAEHUNIO He NoANIeXXUT. HapyXHbI 3arMOpHbIN MeXaHN3M
HaxXoAUTCHA B HEMPEpPbIBHOM KOHTaKTe C BHELWHUM MUPOM U MOCTOSIHHO OLLeHNBAET:
«bygeT nn yanobHo BOCNO/Ib30BaTLCA YY)KUM TyasieTOM, UK JyHLlle He CTOUT?
HacTonbko nn mMbl 6113Kn, 4T06bI MOXXHO 6bIN10 NO3BOINTL cebe NYyKHYTh B
NPUCYTCTBUM ApYyr Apyra? Ecam a cenyac He CXOXKy B TyaneT, TO CMOry 3To caenaTb
TOJIbKO B1M>Ke K BeYepy, a 3HAYUT, MHe NMPUAEeTCHA UCMbITbiBaTb Heya006CTBO B
Te4yeHune Bcero gHa!»

MoxxeT 6bITb, MbICAIUTENbHAA AEeATENIbHOCTb 3anopPHbIX MEXaHWU3MOB M HE HACTOJIbKO
Bbloarowascs, 4Tobbl NnpeTeHAoBaTb Ha NosiydeHne HobeneBckom npemMmnmn, ogHaKo
MpoLeCcChl, 0 KOTOPbIX UAET peydb, 04EHb CJIOXKHbIE U ABNAIOTCA Ba>XHENLIMNMU



COCTaBNSAOWNMMN XXN3HEHHOIO YK1a4a YesloBeka B counyMe. HaCcKo/IbKO HaM Ba>kKHO
KOM(OPTHOE COCTOAHNE HaLLero opraHm3mMa 1 Ha Kakme KOMMNPOMUCChI Mbl NOEM,
4TOo6bl HOPMasibHO BNUCLIBATLCSA B OKPY>KatoLLLYO HaC cpeay n obcTtosaTenbCcTBa
peanbHOCTN? OANH, 4TOBbI NYKHYTb, YepTbiXasaCb, BbIXOOUT U3 FOCTUHON, rae
HaxXOoAATCS YSEeHbl ero ceMbu. [pyron Ha CEMENHON BeYEpPUHKE NO NoBoOYy AHS
poxxaeHusa 6abyLwikm nossondeT cebe NyKHYTb HAaCTOJIbKO FPOMKO N NMOKa3aTesbHO,
4YTO yCTpamBaeT U3 3TOro uesoe woy.

B noBceaHEBHOW XKWU3HW, HABEPHOE, Iyylle NOCTapaTbCs HAWTN KOMMPOMUCC Mexay
NBYMS ONWCAHHBLIMU KPAMHOCTAMM.

Ecnn Mbl yaepxxnBaem cebsi oT noxoga B TyaseT, NoAaBJisisi NO3bIB 3@ MNO3bIBOM, TO Mbl
yrHetaeMm paboTy BHYTpPEHHEro 3anopHOro MexaHn3aMa u B pe3yJsibTaTe MOXXEeM ero
[a)ke NoBpeanTb. BHYTPEeHHUI COUHKTEP HAaX0OAMTCA B MOCTOSSHHOM NOAYUHEHUN Y
HapPy>XHOr o 3aNopHOro MexaHnsma. N yem 6onblue BHEWHNN CHOUHKTEP KOMaHAyeT
BHYTPEHHUM, TeM 6onee Hanps>KeHHbIMU CTAaHOBATCSA UX paboyne oTHoWweHNsA, TeM
BblLLIE PUCK pa3BMTUA NpobaieM 1 NosBAEHWS 3aMopoB.

Co3HaTesibHOEe nofasjieHne eCTeCTBEHHbIX npoueccoB, NpoTekKalWwnx B OpraHnM3Me,
He O0J/1XKHO ObITb YacTbiM. He OonyctTnTe, 4TOObI 3TO BOLUJIO B NMPUBbLIYKY.

Ha>ke ecnu Bbl He NogasnseTe gedekaunto, 3anopbl MOryT pa3BmBaTbCs, HANpPUMep, Y
XXEeHLWWH nocne poaoB. CBA3aHO 3TO C pa3pbiBOM HEPBHbIX BOJIOKOH, MOCpenCcTBOM
KOTOPbIX Mexxay cobon coobLLatoTCa HAapPY>XHbIA N BHYTPEHHWN 3aNOPHbIE MEXAHN3MBbI.
A Tenepb XOopoLlasi HOBOCTb: MOBPEeXAEeHHbIe HEPBHbIE BOJIOKHA MOryT CpacTaTbCA
Mexnay cobon. HeBa)kHO, NMPOMCXOAUT pa3pbiB BOJIOKOH B NpoLecce poaos Uan no
KaKoON-TO APYron npu4nHe, BCcerga eCTb BO3MOXXHOCTb MPONTH
BMOBOCCTAaHOBUTENIbHYIO Tepanuto, B pe3ysibTaTe KOTOPOM 3anopHas MyCcKynaTypa
06ounx ChUHKTEpPOB, CyLLecTBOBaBLUAsA A0OJIr0e BpeMs No OTAEIbHOCTK, CHOBA
Hay4YMUTCH COBMECTHOM CliaxeHHon paboTe. NMNoanobHoe nevyeHne NpoBOOUNTCA B
HEKOTOPbIX FACTPOIHTEPOSIONrNYECKNX oTaeneHmax. CneymanbHbii Npndop dunkcmpyeT
MMNYNbCHbIE B3aUMOCBSA3M HAPYXXHOIMO N BHYTPEHHEro cOUHKTEpPOB. Npn Ka>kgom
KOHTaKTe 3aropaeTcs 3e/IeHbl CBET UK NofaeTCca 3BYKOBOW CUMHaI.
MpubnnsnTenbHO Kak Ha NHTENJIEKTYa /IbHOM LUOY MO TeNeBU30py: ecsim OAVNH U3
Y4aCTHUKOB BEPHO OTBETWJ1 Ha BOMPOC, 3a)XUraeTcsa CBET U pa3faeTcsa My3blKaJibHOe
conpoBoXgeHue. ToNbKO BCe MPOUCXOAUT HEe B TEJIEBU3NOHHON CTYyAMWU, a B KabnHeTe
y Bpa4a, rae Bbl JIEXXKNTE C CEHCOPHbIMU 3/1IEKTPOAAMMN, BBEAEHHbLIMU B NONIOCTb



KnweyHuka. Co BpeMeHeM UMNyJibC, KOOPAVHUPYIOLLNIA COBMECTHYI0 paboTy
HaAPY>XHOIr0 N BHYTPEHHEro 3anopHbIX MEXaHN3MOB, PErNCTPUPYETCA BCe Yalle,
AOCTUraeTCsA COrNacoBaHHOCTb MX COBMECTHON AeATesIbHOCTU, OHN HaYMHaloT
NenCcTBOBaTb CUMHXPOHHO, N YenoBek n3baBnsaeTcs oT 3aMopoB.

MbILLLLbI 32MNO0PHbIX MEXAHU3MOB, CO3HAHWE, 3NEKTPOAbl U MHTENNIEKTYasIbHOE Loy B
nore... MOl cocefi Mo KBapTuUpe [a)Ke He 0XXKMUAaJl, YTO BCE HACTO/IbKO 3ayMHO.
CTyOEeHTKM 3KOHOMUYECKOro (haKysibTeTa, KOTOPbIE BMECTe C COCEA0M OTMeYvanu
NeHb POXXOEHUS Ha Halen KyxHe, TeM bonee. Ho Bevep Bbligasncs 3abaBHbIM, U 1
MOHsIa, YTO TEMA KULLEYHMKA Ha CaMOM Aefie MHTepecHa 60/bLLIOoMY KOMYeCTBY
NtoAen, NpocTo rno4yemMy-To 06 3ToM He NPUHSATO FOBOPUTL BCAYX.

CuHXpoHHaga paboTa MMNyIbCOB HAPY>XHOIO U BHYTPEHHEro COUHKTEPOB
obecrneymBaeT ferkocTb gedexkauunu.

BO3HMKNO MHOI0O HOBbIX MHTEPECHbIX BOMPOCOB: a 3TO NpaBAa, 4TO Mbl BCe
HenpaBWabHO CUMAUM Ha YHUTa3e? Kak caenaTbh Tak, 4Tobbl OTpbIXKKa Obina
He3aMeTHon? lNMo4YyeMy Mbl U3BSIEKAEM IHEPI U0 U3 CTENKOB, A010K NN XXapeHoro
KapTodens, B TO BpeMs Kak Assa 3arnpaBkm aBTomobunnsa tpebyercs ogHa
ornpepesieHHas Mapka TorJsinea? 3a4eM HaM CJiernas K1UWKa u no4emMy Kan scerga
OONHAKOBOIro uBeTta?

Mowu cocenmn y>xe no Bbipa>KeHUto Moero Jmua NoHnMaaun, korga s BXxogunaa B KyXHio,
4TO cenyac 6yn,eT HOBbIM @aHEKOOT Ha TeMy KMevYHuka.

KWLIEeYHMK - 3TO Hall BTOPOM MO3F, OTBETCTBEHHbLIN 3a UHTYMLUMIO. Hegapom B
PYCCKOM £13blKe€ COXPAHWJIOCh BblPaXKeHNe «KULIKAMWN YYBCTBYHO», UJIN «HYTPOM 4yto>.
MO3TOMY OTHOCUTBLCSA K HEMY HY>XHO BepeXxHo, 1 He criefgyeT NoAaBnAsATb AedeKaumio.

MpaBUAbHO CMOETb HA YHUTa3e - NOYEMY 3TO Ba)KHO?

Bpemsa oT BpeMeHU nosie3Ho nepecMmaTpmBaTb CBOU MPUBBLIYKK N 3a4aBaTbCA
BOrMpocamMu. «[lencTtBuTenbHO nn NnyTb 0O OCTAaHOBKWU, KOTOPbLIM 4 nay, ABNAE€TCA
KpaT‘-IaVILIJI/IM? MpaBaa N1 g BbIFNAXY KpacBee U COBpeMeHHee, Korga 3ayechbiBato



BOJIOCbl Ha NIbICUHY?» VNn fake TakuM: «A NpaBUJIbHO JIN S CMXKY Ha YHUTa3e?»

Ha nocneoHum BONPOC KpamHe CNIOXKHO NOJYYNUTb BHATHbLIM OA4HO3HA4YHbIM OTBET. Ho,
MosKCNepMMeHTUpoBaB Hag cobon, MOXKHO MPUBHECTU KaKyto-TO HOBU3HY B
YCTOSABLUMNCA Npouecc. Takoro »xXe MHeHNSA Npuaep>XXmnBascs n nspanmabCkun spayd [los
31nKMpOB. B paMKax cBoero akcrnepuMeHTa oH Habngan 3a onbITHOW rpynnon n3 28
4YesI0BEK, KOTOPbIE e)XXegHEBHO MoceLlann TyaleTHYI KOMHaTY, NPUHUMasa Npu 3TOM
OOHY U3 Tpex no3: paccaabuBLUNCL Ha YHMUTa3e HOPMaJibHOrO pa3Mepa; Tak XXe, HO
Cnas Ha yHUTa3e 04eHb MaJieHbKOro pasmMepa; 6yKBasibHO CKPOYMBLUNCL NN NPUCEB
Ha KOPTOYKU, KaK Ha npupoe noa KyctoMm. lNMpn 3ToM BpemMa gedekauymnm
PUKCUPOBAJIOCH C NMOMOLLBIO CEKYHAOMEpPA, NOC/Ie Yero 3ano/IHANINCb ONPOCHUKMN.
Pe3ynbTaTbl 661K cnegyowme. AKT gedekaunm Tuna «Ha npmpone» 3aHuUman B
cpenHeM 50 ceKyHA; UCNbITyeMble NOC/ie ONOPOXKHEHUSA B TaKOW No3e onmncbiBaan
CBOE COCTOSAHME KaK «OLUYyLlEeHNne NOoJIHOrO ONOPOXXHEHUA». Korga oHu cugenm B
NMPUBbIYHOM No3e, npouecc gnnnaca B cpeaHeM 130 cekyHA, n CyObeKkTUBHbIE
owyueHunsa bblam xyxxe.

[leno B TOM, 4TO Hall 3anupaTesibHbIA annapaT YCTPOeH Takum obpasom, 4To, Korga
Mbl HAXOOUMCS B MOJIOXKEHNN CUASA, OH HE MOXXET PAaCKPbITbCA MOJIHOCTLIO.
CyuwiecTByeT MbllLa, KOTOPasi OXBaTbIBAae€T MPSMYIO KULLKY NEeTNEeN, Kak 1acco, Koraa
Mbl HAXOAWUMCS B MOJIOXKEHNN CUOA UK CTOA. B pe3synbTaTe 3TOro BO3AENCTBMUSA
dhopmupyeTca n3rnd. Takon MexaHusMm ABAAETCS AOMNOJIHUTE/IbHbIM K MMEKLWNMCS
3anMpaTesibHbIM MbilLIEYHbIM YCTPONCTBaM. MOXXHO NPOBECTWN aHaNoruto ¢ nepernbom
WwaHra ansa noameku. Ecnm 6bicTpo pacnpaBuTb obpa3oBaBlIMKACA nepermnd, Yepes
KaKne-TO CeKyHAbl BOOa CHOBa Ha4YMHaeT BUTb KJIIOYOM.

BepHemcsa kK bnokupytowemMy nepernby Ha NpsAMon KULWKE. UTakK, KaJloBble MacCChl
npoaBuratoTca K n3rmby. Kak npu ABuM>XeHuUn rno aBToTpacce, Ha NOBOpPOTe
MPOUCXOONT TOPMOXKEeHMe. 3anmpaTesibHble COUHKTEpPDbI, KOrga Mbl HAXOAMMCSA B
MOJIOXKEHUWN CTOA NAK CUAA, NpUaararT MeHbLUEe YCUANN ANa CAeP>XXNBAHUSA
OBVKEHNS KaNlOBbIX MaCC BHYTPU OpraHn3Ma. Kak TOJSIbKO MbillLa MEHSAET MoJIOXKEHNE
N nepecTaeT BO3AENCTBOBATb Ha KULIEYHUK, yCTpaHsaeTca nepernb. MyTb ceBoboneH, v
HWYTO HE MellaeT «Ha)kaTb Ha ras».

[Mono>xeHne Ha KoOpTo4YKax - 3TO 3BOJIIOLMOHHO CNOXXKMBLLEeCs, eCTeCTBEHHOe
rnoJio)KeHue Hawero Tena npu gedexkaumnn.



CoBpeMeHHOe MNoJIoXKeHne cnas BOLWJIo B NPUBbIYKY B KOHUe XVIII Beka C nosasneHnem
YHUTa30B B NnoMeLleHnsax. Ho o6bacHeHMe Tuna «newepHbI YesnoBek Bcerga...»
ABNAETCA HECKOJIbKO COMHUTEJIbHbLIM aprymeHToM AN MeAnKoB. KTO CKa3as, 4To B
NOJIOXKEHNN Ha KOPTOYKax MblLLbl paccnabnaoTcsa Takum obpa3om, 4TO
obecneynBaeTcsa becnpensaTCTBEHHOE ABMXKEHME MO KNWEYHUKY? I BOT AMOHCKMe
y4YyeHble 015 U3YyYeHMAa 3TOro Bonpoca AaBasan rpyrne ucnblTyeMblX BMecTe C NMuLen
cybcTpaThl, cogep kallime MapKMpoBaHHbIe CBETAWMMUCA METKaMM BeLLecTBa, N Benu
3@ HUMK HabnoaeHne C NOMOLLBLIO PEHTreHoIornyeckoro obopynosaHmnsa Npu nx
hedekaunm B pasnnNyHbIX No3ax.

BbiBoa Ne 1. 4eNCTBUTENBLHO, B MOJIOXXEHWUN Ha KOPTOYKaX BbIBOAHOM KaHan
KULLIEYHUKA MPUHMMAET NPSMYI0 TPAEKTOPUIO U npoucxoanT becnpensTCTBEHHOE,
6bICTPOE ONOPOXKHEHWNE MONOCTU NPAMON KULLIKW.

BbiBoa Ne 2. BCe XKe eCcTb elle albTPYyUCTbl, ApY>KentobHo cornacmBLUMECs NoraowaTh
MeyeHble cybCcTpaThl U paspeLllrBLLMEe BECTU 3@ coboih HabntoaeHe BO BpeMs TaKoro
NenMKaTHOro aena, Kak gedekauuns, paam Hay4yHOro sKcnepuMeHTa!

Ba>XHO 3HaTb M MOMHUTb, YTO MNOJIOXKEHME Ha KOPTOYKax Npu aedekaunn Hanbonee
dusmonornyHoe n cnocobcTByeT IEFrKOMY N BbICTPOMY OMOPOXKHEHMIO KULLIEYHUKA.

femoppon, NATONOrNN KNLWLEYHNKA, ANBEPTUKY bl U 3aN0opbl - ABJIEHNS,
pacnpocTpaHeHHble NpenMyLlLeCTBEHHO B CTPaHax, rae OrnopoXXKHeHne KULWeYyHnKa
MPONCXOONT N0 TUNY «CUAA Ha cTyne». Npu4nHom 3Toro, 0COBEeHHO y MONoAbIX
nopen, agnsetcsa He cnabas MycKynaTypa, a Kak pa3 NoBbILEHHOE AaBleHne Ha
KULWEeYHNK. HekoTopble Noan B Te4YeHne OHS Aep>XaT B 00/bLLIOM Hanps»XeHun
MbILLEYHYIO CTEHKY, YTO KpanHe obpeMeHUTeNbHO AN HaWero KNWeYyHnKa. 3a4acTyio
OHW Ja)ke He 3aMeYaloT 3Toro. Pazsutume remoppounasnbHbiX Y3108, BblAAOWMNXCA U3
MOJIOCTU NPAMON KULLKW, ABNAETCA OAHUM U3 MEXaHWU3MOB KOMIMEHCUPOBaHUS
MOBbILLEHHOr0 BHYTPEHHEro AaBsieHns B 6POLLIHON MONOCTU. ANBEPTUKYIbI XKe
npenctaBnsaoT cobon BbINAYNBAHUSA KULWEYHON CTEHKU B NONIOCTb KULLIEYHMKA, MO
opMe HanoMMHatloLWne N1aMrnoYky.

O4yeHb MHOIro NaToJIOrN KNLLEYHNKa BO3HMKAET N3-3a MOBbILLEHHOr0 AaBJ/IeHNS Ha
CTEeHKN Kne4YHnkKa ,El,quEKaLI,I/II/I.



OAOHaKo HeBepHbIN Crocob onopo>xHeHns, 6e3yCc/IoBHO, HE eAUHCTBEHHAA NPUYNHA
pPa3BUTUNA reMoppougasnbHbIX Y3/10B U AUBEPTUKYNOB. CTOUT OTMETUTb, 4TO 1,2
MUnavapga noaen, NpuBbIKLWNX CPaBAATb HYXXAY CUAS Ha KOPTOYKax, He cTpajdaloT
remMoppoem nan guesepTukynesom[3 - 1o 3abonesaHne, Npu KOTOPOM B CTEHKe
KULWKK obpa3syoTcsa Hebosblive, pa3mMepoM A0 OAHOr0-ABYX CAHTUMETPOB,
MEeLLKOBUAHbIE BbINAYMBAHNSA C/IN3NCTONO N NOAC/N3NCTONO C/I0EB KNLLEYHMKA Yepes
AedeKT B MbilleYHOr 060104Ke KULWKK (AnBepTUKYbl). - MpuM. pea.] KNWevyHuKa.
Bonee pa3BuTas 4aCTb YenoBevyeCcTBa, eXeQHEeBHO Ty)KaCb, PaHO WAV MO34HO
CTankmeaeTca ¢ npobnemamu, 3a pelleHneM KOTOPbIX OTNPaBAsaeTCa K cneumnanncTy.
Hey»xenn TakoBa pacnsiaTta 3a KOM(POPTHOE CneHne Ha TPOHe-yHUTa3e BMeCTo
CNpaBJ/IEHNA HY>XObl HENPUBbLIYHBIM CNOCOBOM - CMAA Ha KOopToYkax? Ho ecnu 6ol
TOJIbKO 3TO!

Meavkun egnHbl BO MHEHUN, YTO YacToe Hanps>XeHne BPoLWHON CTEHKN N Ty>KEHneE B
TyaneTe aBAAITCA OOHUMU N3 MPUYNH Pa3BUTUA BapnkKo3a. KpomMe TOoro, noBblilLaeTCs
PUCK Pa3BUTUSA MHCYJIbTOB, U Aa)Ke eCTb CJly4an rnoTepu Co3HaHMS BO BpeMs
nedekaumn.

OfHaXkObl OT NpUATENS, KOTOPbLIN OTAbIXas BO ®paHumK, 9 noay4dmna cMc: «OpaHuy3sl
cownm c yma! KTo-To cBOpOBas yHUTA3bl aXk Ha Tpex cTosaHKax!» CHa4vana 4
paccMmesisniacb, Tak Kak rnogymarsa, 4To OH He cepbe3HO0. A NOTOM BCMOMHW1A CBON
nepBbin BU3UT BO PpaHUMNIO U KaK s BNepBble yBUOEB TyaneT 6e3 cnaeHbs,
pa3mbilwnana npo cebs, rnaaa ¢ ToCKoOW Ha AbIPKY B Nosy: «[1pocTuTe, NoXKanyncTa,
rnoyemy s A0J/HKHa npucenaTb, Korga normyHee 6o110 66l MOCTaBUTb OBbIYHbLIN
YHUTa3».

B cny4ae 3aTpyaoHeHMs aedekaunm pekoMeHayeTcs co3aath yaobHbln gns
3anmpaTenbHbIX COUHKTEPOB YroJl - MPUHATb MOJIOXKEHNE CNAA Ha KOPTOYKaX.

B 6onbluen 4acTn a3maTCKMX rocyaapcTB, cTpaH Adpukn n KOXXHon AMepukun nogmn
CNpaBnsAT HY>XXOY UMEHHO B No3e TsXkenoaTJseTa, MogHMMAIoLWero WTaHry, nim
rOPHOJIbLIKHMKA Ha o4epenHOM rnoBopoTe. Mbl XKe, HanpoTuBe, MPOBOANM BPeEMS,
Ona>KeHCTBYSA Ha YHUTa3e, napasuiesibHO NoYnTbiBas ra3eTy, CKJagbliBasg opuramm ns
TyasieTHoM Bymaru, BbIMCKMBAEM MJIOXO BbiMbITbI€ YIrJ/ibl Hallen y6OopHOM nam npocTo



TeprneamBo CMOTPMM Ha MPOTUBOMOJIOXKHY CTEHY.

Korga s 3a4mTbiBasnia 3TOT TEKCT CBOUM OOMaLWHMM, s Habnwogana pactepsHHbIe
B3rnaAbl, B KOTOPbIX BUAena: «/ 41o Tenepb, 0TKa3aTbCA OT PAasAHCOBbIX YHUTA30B,
npoaenaTb Ablpy B MOy N CANpaBAsaTb Tyda Hy>XAy?» KoHe4yHOo, HeT! XoT4a 6bi1s10 6bl
3abaBHO, ecnm 6bl Mbl BCTaBann Ha 060400K YHUTa3a W, Npuces, Aenanan Bce CBOU
nena. Ho MoxxHo obonTnch 1 6e3 3Toro: U3MEeHUTb MOJIOXKEHME MbILLLLbI MOXKHO U CUAS
Ha YHMUTa3e 06bl4HbIM criocobom. Cnepgytowas pekomeHgaunsa ocobeHHo nonesHa,
eC/in cnpasfieHne HYXbl OCYLLEeCTBASAETCSA C NepeMeHHbIM ycnexoMm. BoT 4TO HY»XHO
caenaThb: BEPXHIOK 4YacCTb TYJIOBULLA CJ/ierka HaKJIOHAeM Briepen, nog Horm CTaBum
HEBbLICOKYIO MOACTAaBKY - N Byans! - NpaBWU/ibHbIN Yron HanaeH. Tenepb MOXHO CO
CMOKOMHON OyLON YNTaTb ra3eTy, urpaTb TyaneTHon bymarom nnm pasrnagbisaTb
OKpy>XatLime npegmeTol!

Ha Bxone B KuweyHyo TpybKky

Mo>XHO MoAYyMaTb, 4TO KOHeYHas (TepMUHanbHas) YacTb KNWEYHUKa NpeacTaBnseT
coboi 4To-TO 3arago4yHoe, ocoObeHHO NOTOMY, YTO Mbl C HEV MPAaKTUYECKUN He
KOHTakTMpyeM. Ho 1 Ha BxoZe B KuLeyHyo TpybKy, B pOTOBOI MOJIOCTU, KPOETCH
HEMaJi0 CEKPETOB, XOTSA Mbl eXXeJHEBHO NPOBOAMM PEBU3UNIO 3TOr0 OTAENA, Hanpumep
npu YncTke 3y6os.

CekpeTHoe MmecTo Ne 1 pacnosio)KeHO HENOCPEACTBEHHO B 061aCTu A3blka n
npencTaBNeHO YeTbipbMs TOYKaMN, ABE U3 KOTOPbIX pacrnosiaratloTCs Ha BHYTPEHHEN
MOBEPXHOCTU WEK HAaNPOTMB BepxXHero 3ybHOro psaga, npakTU4eCcKn npsamo no LeHTpy
BHYTPEHHEN WEeYHOW MOBEPXHOCTU. Ha ouwynb B 3TUX MeCTax MOXXHO HaNTKn
HeboNblLUMe BO3BbILLEHNA. MHOrMe AyMatoT, YTO 3TO CAedbl NOC/e TOro, Kak C/ly4yanHo
MPUKYCUAN LLLEKY BO BPEMSA efbl, HO 3TO AaJIEKO He TakK. Y Ka)KAoro 4YenoBeKka B
AAHHOM MeCTe pacrnoJsioXKeHbl 3TN BO3BbIWEHMSA. [lpyrve ABa pacrnosaratoTcsa noa
A3bIKOM MO MPaBY0 N JIEBYIO CTOPOHbI OT Y34Ee4KMN A3blKa. YKa3aHHbIe YeTbIipe TOYKMN
ABNAIOTCHA MECTOM cekpeLun (BblgeneHns) CaoHbI.



B nmuieBapeHnMn CJIIOHHbIM XXeJ1ieé3aM OoTBeJeHa O4e€Hb Ba>XHaA POJib. Benb oHO
Ha4MHaeTCcd NMeHHO B pOTOBOVI noaocCTun.

LLle4yHble CNOHHbIE XXeJsle3bl CeEKPEeTUPYIOT CJIIOHY, TOJIbKO €CJIN Ha TO uMeeTcCH
OCHOBaHMe. Hanpumep, BO BpeMs npuema nuwn. 3 BbIBOOHbIX KaHa10B
MoObA3bIYHbIX CJIIOHHbIX XKeJie3 CJII0OHAa CEKPETUPYETCHA B POTOBYIO NOJIOCTb
HenpepbIBHO B Te4yeHne AHA. HbiIpHYB B OTBEPCTUSA NOABbA3bIYHbBIX XKenes3 1 nibiBs
MPOTUB NOTOKA CIOHHOW XXWUOKOCTU, MOXXHO AOM/bITb 40 CAaMOW r1aBHOW CJIIOHHOW
»Xenesbl, KoTopasa ToXe npencrtasnsgeT cobor napHbIn OpraH N CEKpeTupyeT CaMbli
6onbwon 06bem cntoHbl - 0,7-1 1 B CyTKMU. Ha NyTn oT ropaia K HUXHEN 4enCcTu
pPacnosloXXeHbl ABa OKPYrJblX BO3BbILUEHNS - MO OAHOMY C Ka>X[0MN CTOPOHbI. TO U
€CTb CaMble rJlaBHble C/IIOHHbIE Xenesbl.

IMeHHO cnitoHa obecrneymBaeT 3aluUTy 3Mann 3yba 1 NOCTOAHCTBO ee COCTaBa.

Mo NpU4YnHe TOro, 4TO BbIBOAHbLIE OTBEPCTMA NMOABA3bIYHbLIX C/IIOHHbLIX XXese3
pPacnosloXXeHbl HEeMoCcpeacTBeHHO No3aamnm pe3uoB, MMEHHO Ha HUX NMPENMYLLECTBEHHO
BCTpeyaeTcsa 3ybHOM KaMeHb, TakK KaK CJIIOHHAas Xene3a CoOAEep>XXUT coeauHEeHNS
Kanbuma. OgHUMKN U3 3aa4 CEKPETUPYEMON CIOHbLI ABAAKOTCA 3almTa n
BOCCTaHoOB/IeHMe 3y6HOM dMann, NogBEP>XEHHOMN BCEBO3MOXXHbIM aTakaM, HO MHOrga
TakKasi orneKka Co CTOPOHbI HALIMX CJIIOHHbIX XKesle3 CTaHOBUTCHA U3ObITOYHON.
Menb4Yaniime MoNeKybl, B3aMMOOeNCTBYS APYr C ApYyroM, obpa3yoT KaMeHUCTble
obpa3oBaHus. Npobnemon xxe aBngeTcs He caM PakT 0bpa3oBaHMA KaMHS, a TO, 4TO
Ha noBepxHoCcTK 3yba obpa3yoTCA HEPOBHOCTUN. bakTepuu, Bbi3biBatoLMe NapoaoHTO3
N Kapuec, NpukKpennsatTca K ChopMMpOBaBLLENCA HEPOBHOCTU 3HAYUTENIbHO NMpoYHee
n BbiICTpee, 4YeM K ragKon NOBEPXHOCTU dMasan. YCTAaHOBJ/IEHO, YTO XapaKTep
CNIOHOOTAENEeHUs, KOIM4YeCTBEHHOE N Ka4YeCTBEHHOE N3MEHEHMUS CJIIOHbI B
3HAYUTENbHOW CTENEHWN ONpenenstoT YCTONYMBOCTb AN BOCAPUMMYMBOCTL 3y60B K
Kapuecy.

Mo AaHHBLIM HEKOTOPbLIX nccnenosaHmm B obnactn buomegnumHel, B bamxanwem
oyayuwiem y nogen, npoxogauwmx obcnegosaHmne Ha bnoxummio, moryT 6paTh Ha
aHaJIN3 He KPOBb, @ CJIIOHY.



NMo4yemy B Hawen CAOHE NPUCYTCTBYIOT COeaUHEHUSA Kanbuma? 1o cBoen XMMMNYECKoNn
npupoae C/AoHa ABASEeTCS OTPUIbTPOBAHHON KPOBbIO. MogobHo pelleTy CAtoHHasA
»xenesa npocemBaeT Yyepes cebsa KpOBAHOM NOTOK, OTPUNLTPOBbLIBasA KpaCHbIe
KPOBSIHbIE KJIETKM 1 BO3BpaLLas nx obpaTHO B KPOBEHOCHOE pPYyCs10, MOCKOJIbKY OJ15
PYHKLMOHMPOBAHUSA POTOBOW MOJIOCTN OHW BOBCE HE HY>XXHbl. KanbLnn, rOPMOHbI U
aHTUTEsla UMMYHHOW CUCTEMbI, HAaNPOTUB, OTOUILTPOBLIBAIOTCA B CJ/IIOHHYIO
XMNOKOCTb. XUMNYECKUIN COCTaB CJIIOHbI KaXX0ro 4Yesnoseka nHamsmnayaseH. No Hemy
ha>ke MOXKHO onpenesinTb rOPMOHaIbHbIW CTaTyC UM BbISBUTb NATOIOMMN UMMYHHOW
cucTeMsbl. [ToMnMo BCero npo4vero, CJ/IIOHHbIE XKefle3bl CAaMOCTOATE/IbHO CUHTE3NPYIOT
HEeKOTOpble KOMMOHEHTbI C/IOHbI, HaNpUMep KaabUnin nnu BewecTsa, obnagatowme
obesbonmeaowmm genctemem. [la, B Hawen caoHe cogepxutca obesbonmpatoulee
BELeCcTBO, KyZa MoLHee, 4eM Mmopduin. OHO Ha3biBaeTCs onMopunH 1 Bb110 OTKPLITO
B 2006 rony. EcTecTBeHHO, AaHHOE BELWECTBO CUHTE3MpyeTCa B MaJIoM KOJin4yecTBe,
BeAb BBOAUTb YeslOBEKA B COCTOAHME HAPKOTUYECKOro ONbAHEHNSA He ABISEeTCA
3a[a4Yen Hawen CNoHbl. Ho fa)ke Takoe MaJsieHbKoe KONIMYeCcTBO 3almuiaeT
C/IN3UCTYO POTOBOW MOJIOCTK, o6nagatowlyto NnoBbILLUEHHON YYBCTBUTEIbHOCTbIO.

Hurpe 6osblie B HalleM Tesle He COOAepXXUTCA Takoro 60/1bLOro Koan4yecTsa HEPBHbIX
OKOHYaHWW, KakK B CZIM3UCTON POTOBOW MNONOCTU.

Ha)ke menbyaniime 3epHbIWKN Arof KNyOHUKK, KaXkgasa necymHka, rnonasLwas B HaL
pOT C JIMCTOM casaTa, NoTeHUMaNbHO CMOCOOHbI BbI3biBaTb HEMPUATHbIE OLLYLLIEHUS.
Jliobas paHka, kKoTopas ocTanacb 6bl HE3aMe4YeHHOW Ha JI0OKTe, CNOCOBHa NPUYNHATD
CUbHYO 6osb, ecnin oHa cchopMUpoBanacb Ha CAU3NCTON POTOBOM NONOCTU. HO, Kak
npaBnao, 4YesI0BEK He UCMbITbIBAET OT BCEro 3Toro owyTnMMoro guckomaopTa, u
NMeHHO bnarogaps NPUCYTCTBUIO ONNOPGNHA B COCTaBE Hallen CAtoHbl! Mpu xxeBaHUN
CTUMYNIMPYETCHA CeKpeunsa OMNOJIHUTENbHOr0 KoJIn4ecTBa CJII0HbI, 4YTO, B CBOIO
oyepenb, obycnoBnamMBaeT ymMeHbLUeHMe 601 B ropJie nocsie npuemMa nuLin, ecam Mol
MPOCTY>XEHbI, U MeNIKne noBpexxgeHus CQIM3NCTON B POTOBOW MOJIOCTU LOCTaBAIT
HaM MeHbLUEe HEMPUATHbIX OWYyLWeHN. a9 TOro 4Tobbl CTUMYIMPOBATL CEKPELNIO
CJIOHbI N, COOTBETCTBEHHO, CODCTBEHHbIX aHaIbreTUKOB, HeobA3aTesIbHO MOCTOSIHHO
eCTb, AOCTAaTOYHO MNPOCTO XKeBaTb XXeBaTesIbHYI0 pe3nHKY. KcTaTn, coBceM HeJjaBHO
Ob1J10 NpoBeAeHO HECKOJIbKO UCCIef0BaHUN, B X04€ KOTOPbIX Bb1J10 BbIABEHO, YTO
onnopdunH obnagaet aHTUAENPECCUBHBLIM 3PPEKTOM. BbITb MOXKET, AaHHbLIN haKT
NeXNT B 0OCHOBE By IMMNM («HEPBHbLIN XXOP»), eCnNu Npuem NnLLK BejeT K
MOBbILLEHHOMY CMHTE3Y CJIIOHbI, @ BMECTe C HEW - N aHTuaenpeccaHTa? B 6banxanwmne



roZibl y4eHble NJIaHUPYOT NPOBECTU UCCNeN0BaHNS, MOCBSLLEHHbIE BONPOCaM
60/1€BOro CMHAPOMA U AenpecCcUBHbIX PACCTPONCTB, MO pe3ysibTaTaM KOTOPbIX Mbl
CMOXKeM MONY4YUTb OTBET M Ha 3TOT BOMpPOC.

OLHaKo yBJleKaTbCA XKeBaTesIbHbIMN pe3nHKaMM BCe )Ke He CTOUT, NMOCKOJIbKY Mnpu
npoOoJIXXnNTesibHOM >XXeBaHUW BblaeNnAeTCA )KeJ'IyLI,O‘-IHbIVI COK, KOTOprI7I Ha4dYnHaeT
pa3benaTb CTEHKWN XenyadKa, eCJ/ii MNMnilia B Hero He rnocTyrnaert.

CntoHa He NpPoCTOo AenaeT CAN3UCTYIO POTOBON NOJIOCTU MEHee HYYBCTBUTEJIbHOM K
60211, HO TakXXe 3almuaeT OT pa3/InyHbIX 6onesHeTBOpPHbIX 6akTepuii. JaHHYIO
PYHKLMIO OCYLLeCTBSEeT, HanpuMep, MyLuH. 3To cansenofobHoe BewecTso,
bnarogaps KOTOPOMY CTaHOBUTCH BO3MOXXHbLIM TakKoe AeTCKOe pa3BriedyeHmne, Kak
HadyBaHMe ny3blpen n3 cCobCTBEHHLIX C/tOHEN. MyunH obBoN1akMBaeT Hawm 3ybbl K
OECHbI 3alMTHOW naeHKon. OH BblAensaeTCcs U3 BbIBOASALLMX CJ/IIOHY NPOTOKOB NoA006HO
TOMY, KakK NayTuUHa BbIXOAUT U3 Xese3, pacnoJIoOXXEeHHbIX Ha Slankax rnayka. B 3Ty
3alLUMTHYIO CeTb nonagatoT bakTepun, NpoHUKaLLMe B Hally pOTOBYIO NoA0CTb. Moka
MUKPOOPraHnU3Mbl yOEepXMUBAKOTCA MYLMHOBON CETKOW, OPYrne KOMMNOHEHThI CJIIOHbI,
oTBeYawlLlne 3a YHNYTOXEeHMe B0sIe3HEeTBOPHbLIX areHToB, 61aronosy4Ho nx
HEeNTpaan3yoT.

Kak n B C/lyqae C aHalbreTukamm, Coaep>XalMMncs B C/IIOHE, KOHUEHTpaLus
BellecTB, ybmneawwmx 6onesHeTBopHble BaKTepUM, He TaK yXK BbiCOKa. [le3nHdekumns
Halwlero opraHn3aMa He BXoOWUT B 3a4ayun CNtoHbl. Ho Ham B fitoboM cnyyae Heobxoamm
MOCTOSIHHbIN COCTaB MUKPOOPraHM3MOB B POTOBOM NoNoCTU. be3obuaHbie bakTepun
POTOBON MOJZIOCTU HE BbIMbIBAOTCH MOJIHOCTbIO CJZIIOHOW, MOCKOJIbKY OHUW BbINOJIHAIOT
OOHY W3 NoNIe3HbIX PYHKLUMIN - OHN 3aHMMAlOT MecTa, KoTopblie Bbl B MPOTUBHOM
cnydae 6b11M 3axBayYeHbl onacHbIMK 6one3HeTBOPHbLIMU BakTepusamn.

Bo BpeMsi CHa Hall opraHn3M He CeKkpeTupyeT ctoHy. [TpekpacHas HOBOCTb AJis TexX,
KTO MO HOYaM NtobuT NyckaTb CAOHM Ha noayLwky. Ecnm 66l 1 B HOYHOE BpeMsi Haluu
CJIIOHHbIE »Kese3bl Bbiaenann agHeBHon o6beM chntoHbl (1-1,5 n), 3To «x066u» npueeno
6bl K NeYasibHbIM NMOCAeACTBUAM. IMEHHO N3-3a OTCYTCTBUS CEKPELIUN CIIIOHbI B
HOYHOE BpeMs Yy MHOIMX JII0AEeN Mo yTpaM OTMEYatloTCs HENPUSATHLIN 3anax 1u3o pTa
nnn 6onu B ropJsie. Bo BpemMsi HOYHOro CHa, NPakTUYeCKW NPU NOJIHOM OTCYTCTBUN
CeKpeLunn CNtoHbl, 6akTepun PpoTOBOW NOJSIOCTU YYBCTBYIOT cebsi 4OCTATOYHO
BOJIbFOTHO U, Y4MTbIBas OTCYTCTBME MYLIMHOBOW CeTKWN, cBOOOAHO paccensitoTcs no
CNM3NCTON POTOBOW MOJIOCTU U FNOTKMN.



Ponb CNtOHbI 3aKJ/1l04aEeTCA B TOM YUC/e B Moaaep XaHum 340p0BON BHYTPEHHEN cpeapbl
nosocTu pTa.

Tenepb NOHATHO, NoYeMy 4YNCTKa 3yboB Nnepen CHOM U B YTPEHHUE Yacbkl - O4EeHb
pa3yMHoe pelleHne fgaHHon npobsiembl. TwaTesibHas YnCTKa 3yboB Beyepom
MUHUMU3VPYET YNCNEHHOCTb Nonynsaunm 6akTepmnit poToBOMW MOSOCTU, U HOYHAS
BeYyepuHKa bakTepnin Ha4YNHaeTCss C MUHMMAJIbHbIM KOJIMYECTBOM ee Y4aCTHUKOB. A
YyTPOM Mbl TaK e ycnewHo n3basnsemcs ot NnocnenCcTBuMin HOYHOro ryabbuia
bakTepun. K cH4acTbio, MO yTpam BMeCTe C HaMU NPOChINATCA U HallW CJIIOHHbIE
»Xenesbl U cpasy BkYatoTca B paboTy. Camoe no3gHee - nNpy NepBoM npueme nuuim
nnn YyncTke 3ybos. Bo BpeMs 3aBTpaka nUav YNCTKK 3yOOB CJIIOHHbIE XeJle3bl
MoJsly4arT CUrHaI K NPoBYyXAEHMIO 1 MOMEHTAJIbHO pearupyoT, MOCTaBAA NepBylo
nopuuio ctoHbl. CritoHa HenTpanusyeT bakTepun poTOBOM NOJIOCTU NN
nporsaTblBaeTCsA BMeCTe C HAMU U MOCTYrMaeT B NOJIOCTb XeJslyaKa, rae nog
BO34ENCTBUEM COJIAHOW KUCNOThbI MPOUCXOONT UX OKOHYaTEsIbHOE YHUYTOXEHMe.

TOT, y KOro B Te4EeHNE OHS OTMeYaeTCs HEMPUSTHbIN 3anax N30 pTa, BO3MOXHO, He
COBCEM TLWATeNbHO cobntogaeT yTPEHHUA 1 BEYEPHUI TyaneT POTOBOWN MOSOCTM.
MWKpoOpraHn3Mbl MOFyT JIOBKO CKPbIBAaTbCSA B MYLIMHOBOW MayTuHe 1 BbiTb
TPYAHOOOCTYMHbLIMM AN aHTUBaKTepmnanbHbIX KOMANOHEHTOB CJIIOHbI. B 3TOM cnyyae
MOMOryT LLETKN ANS YNCTKU A3blKa UM MPOAOCIIKUTENBHOE XKEBAHNE XEeBATENbHOM
pe3nHKW. B pe3synbTaTe )KeBaHUA BblaenseTcs 60/blL0e KOMYECTBO C/IOHbI, KOTOpas
BbIMbIBAE€T MYLIMHOBYO CE€Tb BMECTe ¢ 6akTepusiMu, U Ha ee mecTte obpasyeTcst HoBoe
3alMTHOE NoKpbliTMe. ECnn gaHHble Mepbl HE MOMOratoT, TO, CKOpee BCero, NpuymnHa
HEeNPUATHOro 3arnaxa M30 pTa KPOeTCs B YEM-TO APYroM. Ho K 3ToMy Mbl eLle
BEPHEMCS Mocsie Toro, Kak NoroBopMM 0 BTOPOM CEKPETHOM MecTe B Hallel poTOBOW
NoJIOCTN.

Ona npepoTtepalleHns 3aboneBaHnn NOAOCTHU pTa CTOMaTOJIOr'M PpEKOMEHOYIOT
YNCTUTb 3y6b| 00 3aBTpaKa W1 rnocsie Hero.

3T0 yaAnBUTENbHOE MeCcTo. MIHOoraa HaM Ka)keTCs, 4TO Mbl KOFO-TO O4Y€Hb XOPOLLO
3HaeM, HO B KaKOW-TO MOMeHT BpoAe 6bl 4aBHO 3HAKOMbIA YeNIOBEK MOKa3blBaeT
COBCEM Jpyroe Lo U packpbiBaeTCss COBCEM MO-MHOMY. Hanpumep, yXoXXeHHas,
AOpOro ogeTasa cekpeTaplla 04HOM KPYMHOM KOMMaHMM Mo Be4Yepam peLllaeT B
WHTepHeTe BOMPOCHI N0 pa3BefeHno ANKNX XOPbKOB. Nnn rmTapucT, urpatoLwmin



TAXKeNbl MeTasisl, No Be4epaM B MarasmHe 454 pyKoaesnsg nokyrnaeT MOTOK LWepCTH,
MOTOMY 4TO ero xob66u - Bsi3aHMe, KOTOpPOe NpeKkpacHo paccnabngaeTt nanbubl. TO Xe
camMoe NMPOUCXoanT C HaWmMM COBCTBEHHLIM A3bIKOM. Korga ero paccMaTpuBaellb
nepen 3epkasioM, He cpa3y BUOULLb BCIO €ro NogHOroTHY. W BO3HMKaeT BOMpoC: «A
4YTO XKe TaM, BHYTpu? N3 4yero oH coctonT?» B 3epkKane Mbl He BUOUM, rge
3aKaH4YMBaeTCA A3blK, TO €CTb €ro KOpPEHb.

Ha KopHe s3blka NMpOoCTUpaeTCcs CoOBCEM ApPYyron naHgwadT, B BUAE KYHHO
PaCnoIOXXEHHbIX PO30BbIX KYMOJ0B. Te, y KOro HET Bblpa>X€HHOIro PBOTHOIO
pednekca, moryT nonpoboBaTb akKKypaTHO UCCNenoBaThb MasbLEeM COOCTBEHHbLIN A3bIK
Mo HamMpaBJ/IEHUIO K FN0TKe. M Kak TONbKO Nasey npmbamxaeTca K caMoMy ero
OKOHYaHWI0, MOXKHO Ha oulyMNb oNpeaesinTb ABHble BO3BbILLEHUNS. 3a4a4en 3TUX
BO3BbILLEHUNI (MM COCOYKOB) ABNIAETCHA TECTUPOBAHME BCEr0, YTO Mbl M10TaeM.

COCO4KM A3blKa 3aXBaTbIBAOT U AHaJIN3NPYIOT MeJibYalllme KOMMNOHEHTbI Hallen
nmwnm, HarmMMTKOB UJIN BObIXaeMOro Bosayxa.

CoBCeM pSAAOM 0XKUAOAET Lienas apMUa MMMYHHbIX KJIETOK, KOTOPble TPEHNPYIOTCS Npw
Ka>XOOM KOHTaKTe C areHTaMu U3 BHELWHEro Mmmpa. K BewecTBaM, U3bSATbIM, CKaXKeM,
N3 Kycka s1610Ka, Halm MMMYHHble KJ1IeTKM abCooTHO paBHOAYLWHbI. HO npwm
KOHTaKTe Cc Bo3byanTensiMm BOCNaaMTeNbHOro NpoLecca B ropsie MMMYyHHbIe Tena
MIrHOBEHHO aKTUBU3UPYIOTCA N 3axBaTbiBaloT nx! OQHaKo, KTO KOro nccnenyeT BO
BpeMs NyTeLwwecTBUA Nasbla NO NOBEPXHOCTU A3blKa, A0 KOHL@ HEMOHATHO, Tak Kak
pa3Befika - 3TO 3ajaya Camol to6ONbITHON N3 BCEX TKAHEN OpraHn3Ma, MMMYHHO.

HaneT Heobxoanmo nepmnognyecknm cHMaTb C NMOBEPXHOCTU A3blKa, 4TO n3baBunT Bac
OT HEMPUATHOr O 3arfaxa N30 pTa N NPeaoTBpPaTUT BOSHNKHOBEHWNE I/IHCbeKLI,VIVI.

nOCKOJ'Ibe poTOBad NMNOJIOCTb YeJsioBeKa ABJIAE€TCA Ha4YaJ/ibHbIM OTAEJI0OM
nmuweBapmnTesibHOro TpakTa, B Hen nponcxoanT n rnepBoHa4YasibHas a,EI,COp6LI,VIFI



BpeAHbIX BELLECTB N MUKPOOPraHM3MOB. DTy PYHKLMIO ONATb )K€ BbIMNOJIHAET A3blK, Ha
NMOBEPXHOCTWN KOTOPOro CKarnJiMBaeTCs OrPOMHOE KOJIMYECTBO HexXXesaTeNbHbIX
BELLEeCTB, MPUHUMAKOLLNX CO BpeMeHeM (hopMy HaneTa.

NTaK, Mbl BbIACHUNN, 4YTO:

? 9 3blK y4acCTBYeT B MexaHun4eckonm obpaboTke NuLLmM - OH CMelInBaeT efy CO CJIIOHOW
N MPUHUMAET y4acTme B GOPMUPOBAHNMN MULLEBOr0 KOMKa;

? A 3blk 0o6ecnevymBaeT Havyal0 akTa roTaHUs - Kak TOJIbKO NULLEBON KOMOK
nomnagaeT Ha KOpeHb, OCTaHOBUTb rnoTaTenbHbIN pquJ'IeKC Yy>Xe HEBO3MOXXHO,

? Ha CIM3MCTON 060/104KE Si3blKa €CTh S3bIKOBbIE COCOYKU, @ Ha MNOACAM3NCTOM CJioe -
MeJIKMe CNIIOHHbIE XKene3bl, KOTOpble CUHTE3NPYIOT NMPENMYLLIECTBEHHO CMELLIAHHbIN
cekper.

Kpome Toro, 6narogapsa Haim4ynio MeXaHMYeCKMX U BKYCOBbIX PELENTOPOB S3bIK
SABNAETCHA OPraHoM ocs3aHUA N BKyca. Cnmsnctaa 060104Ka A3blka XapakTepusyeTcs
BbICOKOM MPOHNLLAEMOCTbIO, 4TO AaeT BO3MOXKHOCTb BbICTPO BCacbiBaTb HEKOTOPbLIE
nMTaTesbHblE BELWLECTBA, BKJIl0Yas IEKAPCTBEHHbIE NpernapaThl.

NWMMYHHOM TKaHbIO B HaWleM opraHm3Me chOpMMPOBAHO HECKOJIbKO OCHOBHbIX
pa3BeblBaTesIbHbIX MOCTOB: MO OKPY>XHOCTW NMPOCBEeTa rMoTKN, B 061acTm 3eBa,
KOPHS A3blKa M HOCOMNIOTKW. DTO CKOMJIEHNE MMMYHHON TKAHW Ha3bIlBalOT KOJ1bLLOM
NMunporoea - Banbgenepa. EC/n KTO-TO cHUTaeET, 4TO eMy B AeTCTBE yaainam
MUHOANMHBI U X Bosiblue HeT, OH rnyboko 3abnyxpaeTcsa. Beab MMHAaINHAMM
Ha3bIBalOT BCE CTPYKTYPbl IMMPOULHOIO r10TOYHOro KoJibua. IMMyHHasa TKaHb B
o6n1acTn KOpPHSA A3blKa, CBOAA MNOTKN U 3HAKOMble C AeTCTBa MUHAAJIMHbI BbINOJHAIOT
eVNHYI0 3a4a4y - NPOBOASAT OLEHKY areHTOB U3 BHELWHero Mmmpa, nx obesspexmBaHme
N TPEHNPOBKY MMMYHHOW CUCTEMBI.

MuHOaNVHbI, KOTOPbIE HAM HEPeaKO yAansaoT, 4acTo BbINOJHAIOT CBOK paboTy He
COBCEM rPaMOTHO: 3a4acTYyl0 BHELLIHE OHN MMEIOT He BbINMYKJYIO Kyrnosioobpa3sHyo
KOH(Urypauuio, a oas yseam4yeHuns naowanm noBepxHocTn hopMmpytoT Ha CBOEMN
Bepxywke rnybokyto 60po3ay, B KOTOPOW ocefatoT U HaKanJInBamTCS
60N1e3HeTBOPHbIE areHTbl, 4TO YaCTO MPMBOAUT K BOCMANEHMNIO MUHAANNH. ITO, TaK



CKa3aTb, NOBOYHbLIN 3PPEKT N3NULIHErNO pearmpoBaHMa MUHAAINH Ha BHELLUHME
pasgpaxxutenu. NosTomy TeM, KTO CTpajaeT HEeNPUATHbIM 3anaxoM N30 pTa, ecTb
CMbICJ1 MPOBEPUTL COCTOAHUE TEeX CaMbIX MUHAAJINH, €C/IN OHWU, KOHEYHO, He Bblnun
yhaneHbl B geTcTtee. MHorga tamMm MoXXHO 0O6HapyXnTb Mesikne besble KaMeLlku,
KOTOpble MMEOT O4YeHb 3JI0BOHHbIN 3arax. 3a4acTyio JII0AN faXKe He AorafbiBaloTCs O
npu4nHe cesoen npobnembl N ycepaHO NbiTaloTCcA N36aBUTLCA OT 3araxa 1U3o pTa u
HENPUATHOr 0 NPMBKYCa C MOMOLLbIO 3yOHbIX NAcT, NOJIOCKAHUN, YACTKWN A3blKa.
MNeprnoanyeckn 3710BOHHbIE KaMeLLKN BblKaTbiBAlOTCA Hapy>Xy, N Ha Kakoe-TO BpeMs
3anax ncyesaeT. Ho He HY>XXHO XAaTb 3TUX MOMEHTOB, Belb eCTb CreuunasibHble
Nnpuembl, C NMOMOLLbIO KOTOPbIX MOXKHO N30aBUTbLCA OT KaMeLLKOB U 3anaxa 1u3o pTa
X0T4A 6bl Ha BpeMs.

KoHeL, 03HaKOMUTEJIbHOro pparMeHTa.

notes

CHOCKM

XpoHunyeckoe 3abosieBaHMe KOXN HEBPOreHHOo-alNIeprnyeckoro xapakrepa. - Mpum,
pen.

MeXXoyHapoLHbIM Hay4YHbIN )XYpPHas, OCHOBaHHbIN B 1896 rogy. Cant -
www.nature.com (http://www.nature.com/). UHdopmaumna npegocTassieHa Ha
aHIIMNCKOM f3blKe. - [puMm. pea.



9710 3aboneBaHne, NpU KOTOPOM B CTEHKE KULIKK obpa3yTca HebonbLwme, pasmepoMm
00 0OHOro-ABYX CAaHTUMETPOB, MELLUKOBUAHbIE BbINAYMBAHUSA C/IN3UCTOMO U
NOAC/N3NCTOrO CJI0EB KULLIEYHUKA Yepe3 AedeKT B MbllLe4yHON 060/104Ke KNLLKN
(amBepTuKynbl). - Npum. pea.
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